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Abstract  
 
Background and objectives: The etiology of problem gambling is multifaceted and complex. Among others factors, 
poor decision making, cognitive distortions (i.e., irrational beliefs about gambling), and emotional factors (e.g., negative 
mood states) appear to be among the most important factors in the development and maintenance of problem gambling. 
Although empirical evidence has suggested that cognitive distortions facilitate gambling and negative emotions are 
associated with gambling, the interplay between cognitive distortions, emotional states, and decision making in 
gambling remains unexplored. 
Methods: Pathological gamblers (N = 54) and healthy controls (N = 54) completed the South Oaks Gambling Screen 
(SOGS), the Iowa Gambling Task (IGT), the Gambling Related Cognitions Scale (GRCS), and the Depression Anxiety 
Stress Scale (DASS-21).  
Results: Compared to healthy controls, pathological gamblers showed poorer decision making and reported higher 
scores on measures assessing cognitive distortions and emotional distress. All measures were positively associated with 
gambling severity. A significant negative correlation between decision making and cognitive distortions was also 
observed. No associations were found between poor decision making and emotional distress. Logistic regression 
analysis indicated that cognitive distortions, emotional distress, and poor decision making were significant predictors of 
problem gambling.  
Limitations: The use of self-report measures and the absence of female participants limit the generalizability of the 
reported findings. 
Conclusions: The present study is the first to demonstrate the mutual influence between irrational beliefs and poor 
decision making, as well as the role of cognitive bias, emotional distress, and poor decision making in gambling 
disorder.  
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1. Introduction 
 
Gambling disorder has been defined as a “persistent and recurrent problematic gambling behavior leading to clinically 
significant impairment or distress” (American Psychiatric Association, 2013; p.585). The negative consequences arising 
from gambling (e.g., occupational, relationship, and/or financial problems) do not necessarily deter problem gambling. 
In fact, counter intuitively, many individuals with a gambling disorder are typically unable to cease the problematic 
behavior and are prone to chasing losses in an attempt to recover the money lost (Lesieur, 1979; Linnet, Røjskjær, 
Nygaard, & Maher, 2006). Furthermore, it has been empirically demonstrated that problem gamblers show a 
foreshortened time horizon, since they are likely to consider the immediate consequences rather than the long-term 
outcomes (Ciccarelli, Malinconico, Griffiths, Nigro, & Cosenza, 2016; Nigro, Cosenza, Ciccarelli, & Joireman, 2016; 
Cosenza, Griffiths, Nigro, & Ciccarelli, 2016).  
Although the etiology of gambling disorder is complex and multifaceted, several studies have identified poor 
decision making (Wiehler & Peters, 2015), cognitive distortions (Goodie & Fortune, 2013), and emotional distress 
(Lorains, Cowlishaw, & Thomas, 2011) as among the most critical factors associated with problem gambling. However, 
no study to date has taken into account the interplay of these factors when examining gambling disorder. A large body 
of research has indicated that problem gamblers perform more poorly than healthy controls in behavioral decision 
making tasks (see Wiehler & Peters, 2015 for a review), such as the Iowa Gambling Task (IGT; Bechara, Damasio, 
Damasio, & Anderson, 1994). The IGT is a laboratory task that mimics real-life decisions in conditions of reward and 
punishment, as well as decision making under uncertainty.  
Originally, the IGT was developed to capture decision making fallacies in patients with ventromedial cortex 
damage (Bechara et al., 1994; Bechara, Damasio, Tranel, & Damasio, 2005). These patients showed a compromised 
ability to experience and/or to express appropriate emotions, as well as impaired decision making ability, while 
preserving a normal intellect. Starting from these observations, Damasio, Tranel, and Damasio (1991) formulated the 
somatic marker hypothesis (SMH; Damasio, 1994). The SMH states that emotions are important features in choice 
processing as they can guide or bias (consciously or unconsciously) decision making behavior. The SMH postulates that 
decision making process can be assisted by somatic markers (i.e., specific types of feelings expressed through somatic 
states).  The somatic markers are represented and regulated in the ventromedial prefrontal cortex, which associates the 
implicit representations of affects with the explicit representations of potential actions and outcomes.  In this way, the 
somatic markers influence decisions, acting as alarms for bad choices or incentives for good choices (Damasio, 1994).  
Similarly to ventromedial prefrontal patients, gamblers appear unable to consider long-term beneﬁts, probably 
due to a lack of response ﬂexibility or chasing losses (see Goudriaan, Oosterlaan, de Beurs, & van den Brink, 2005; 
Kertzman, Lidogoster, Aizer, Kotler, & Dannon, 2011; Linnet et al., 2006). According to other authors, poor decision 
making stems from a decreased reward sensitivity (Goudriaan, Oosterlaan, de Beurs, & van den Brink, 2006), an 
excessive response to cues predicting immediate and large monetary rewards (Brevers, Bechara, Cleeremans, & Noël, 
2013, p. 9; see also Lakey, Goodie, & Campbell, 2007), an anomalous reward processing (Lorains et al., 2014), or 
disrupted basic emotional processing (Brevers et al., 2012).  
Cognitive distortions concern misbeliefs about gambling outcomes and the likelihood of influencing them 
(Clark et al., 2013; Griffiths, 1994; Goodie & Fortune, 2013; Jacobsen, Knudsen, Krogh, Pallesen, & Molde, 2007), 
such as skill misperceptions, illusion of control, superstitious beliefs, selective memory for wins, and interpretative 
biases (Toneatto, 1999). 
Converging evidence from studies examining the association between cognitive distortions and problematic 
gambling have demonstrated that gamblers tend to misattribute cause-and-effect relationships to unlinked events, and 
believe they can influence gambling outcomes (e.g., Cosenza & Nigro, 2015; Joukhador, Blaszczynski, & Maccallum, 
2004; Myrseth, Brunborg, & Eidem, 2010). Interestingly, several studies suggest that the appropriate use of 
mathematical and probabilistic rules in daily life do not appear to be a protective factor from gambling (Benhsain & 
Ladouceur, 2004; Delfabbro, Lahn, & Grabosky, 2006; Sévigny & Ladouceur, 2003). However, even though non-
problem gamblers are unable to profit from the knowledge of probabilistic rules (e.g., Joukhador, Maccallum, & 
Blaszczynski, 2003), many aspects differentiate them from problematic gamblers in terms of quantity (e.g., Ciccarelli, 
Griffiths, Nigro, & Cosenza, 2016; Miller & Currie, 2008) and quality of distorted beliefs (e.g., Källmen, Andersson, & 
Andren, 2008). However, arguably the most relevant aspect regards the insensitivity to disconfirming evidence 
(Ladouceur, 2004).  
Finally, research has indicated that problem gambling is frequently associated with negative affective states, 
such as negative mood (Griffiths, 1995; Matthews, Farnsworth, & Griffiths, 2009) and/or anxiety disorders (e. g., 
Kessler et al., 2008; Petry, Stinson, & Grant, 2005). More specifically, some epidemiological surveys suggest that 
nearly half of all problem gamblers suffer from mood disorders (e.g., Kim, Grant, Eckert, Faris, & Hartman, 2006; 
Lorains et al., 2011), and that pathological gamblers undergoing treatment report severe depression (Ladouceur et al., 
2006). Other studies have provided evidence that individuals may use gambling for mood modification, that is to find 
relief from negative states and to increase arousal when bored (e.g., Nower & Blaszczynski, 2010; Stewart, Zack, 
Collins, Klein, & Fragopoulos, 2008; Wood & Griffiths, 2007; Wulfert, Roland, Hartley, Wang, & Franco, 2005). Gee, 
Coventry and Birkenhead (2005) found higher levels of anxiety during and after gambling and concluded that gambling 
could result in mood modification. Finally, experimental studies attempting to clarify the causal relationship between 
mood and gambling severity have highlighted differences in mood before and after gambling, but have failed to find 
effects of induced mood on gambling (e.g., Hills, Hill, Mamone, & Dickerson, 2001; Mishra, Morgan, Lalumière, & 
Williams, 2010).  
Given that no study to date has ever examined the relationship among decision making, cognitive distortions, 
and negative affective states in pathological gambling, the aim of the present study was to investigate the interplay 
among these variables by comparing pathological gamblers and healthy controls. It was hypothesized that compared to 
healthy controls, pathological gamblers would show (a) poorer decision making ability, (b) higher levels of cognitive 
distortions, and (c) higher levels of emotional distress. It was also hypothesized that there would be strong correlations 
between these variables and gambling severity. 
 
2. Material and methods 
2.1 Participants 
The sample comprised 108 males aged 24 to 65 years (mean age = 41.56 years; SD=10.94). Of these, 54 were 
pathological gamblers (PGs) with a DSM-5 (APA, 2013) diagnosis of gambling disorder, and recruited from Local 
Health Trusts. The pathological gamblers were matched with 54 healthy controls (HCs) recruited from the community. 
No pathological gamblers had comorbid mental disorders, neurological and/or medical illnesses, or were undergoing 
any pharmacological treatment. Healthy controls had no psychiatric and/or neurological disorders. Pathological 
gamblers reported scores on the South Oaks Gambling Screen (SOGS; Lesieur & Blume, 1987) equal or higher than 5 
(out of 20), whereas healthy controls reported SOGS scores lower than or equal to 2. There was no difference in the two 
samples in term of age (HCs = 41.02 years, PGs = 42.09 years; t106= -.48, p = 0.63), or years of education (HCs = 11.39 
years, PGs = 10.50 years; t106 = 1.59, p=0.12). 
2.2 Measures 
Problem gambling 
The South Oaks Gambling Screen (SOGS; Lesieur & Blume, 1987; Italian translation: Cosenza, Matarazzo, 
Baldassarre, & Nigro, 2014) assesses the severity of gambling involvement. The SOGS is a screening instrument based 
on DSM-III criteria for pathological gambling (APA, 1980) that comprises 20 scored items, assessing gambling behavior 
and gambling-related problems during the person’s lifetime. The total score ranges from 0 to 20. In addition to the 
scored items, the SOGS requests participants to indicate, among others, the frequency of participation in different 
gambling activities, the largest amount of money gambled in one day, and parental involvement in gambling. Based on 
SOGS scores, individuals are classified as non-problem gamblers (score 0-2), problem gamblers (score 3-4), or 
probable pathological gamblers (score > 5). SOGS in the present study had a high internal consistency reliability 
coefficient (Cronbach’s alpha=.93, 95% CI [.92, .94]). 
 
Decision making 
The Iowa Gambling Task (IGT; Bechara et al., 1994) is a computerized assessment of decision making processes using 
four card decks, varying in amount of monetary reward and punishment and in the frequency of losses over a total of 
100 trials. In the IGT, participants make a series of choices from a set of four computerized ‘decks of cards’ labeled A, 
B, C, and D, respectively. At the beginning of the task, participants are given a loan of $2000 and asked to play with the 
aim of earning as much money as possible. Deck A and deck B (disadvantageous decks) yield large immediate 
monetary gains but larger monetary losses in the long-term, whereas deck C and deck D (advantageous decks) result in 
small immediate monetary gains but smaller long-term losses. Playing mostly from disadvantageous decks leads to an 
overall loss, while playing from advantageous decks leads to an overall gain. The players cannot predict when a penalty 
will occur, nor calculate with precision the net gain or loss from each deck. Because it is impossible to calculate the best 
option from the beginning of the task, players have to learn to avoid bad decks by following their feeling and hunches, 
and by using the feedback they get after each choice. Performance on the IGT is computed by subtracting the number of 
disadvantageous choices (A, B) from the number of advantageous choices (C, D) on the complete task, and for each 
block of 20 cards to evaluate changes in decision making strategies. A global score below 10 (out of 100) is indicative 
of a decision making deficit (Bechara & Damasio, 2002).  
 
Cognitive distortions  
The Gambling Related Cognitions Scale (GRCS; Raylu & Oei, 2004; Italian validation: Iliceto et al., 2015) is a 23-item 
instrument that was developed to identify common gambling distortions on five subscales. The Gambling-related 
Expectancies (GE) subscale focuses on expected benefits from gambling; Illusion of Control (IC) reflects cognitions 
relating to ability to control gambling outcomes; Predictive Control (PC) focuses on probability errors (such as 
gambler's fallacy); and Inability to Stop gambling (IS) examines respondents' perceived inability to control their 
gambling behavior. Lastly, Interpretative Bias (IB) reflects cognitions relating to reframing gambling outcomes to 
encourage further play. Participants are requested to indicate the extent to which they agree with each statement on a 7-
point scale, ranging from 1 (strongly disagree) to 7 (strongly agree), with higher scores reflecting an elevated number 
of cognitive errors. In the present study, the internal consistency for the total scale (α= .91, 95% CI [.89, .93]) and for 
each scale was adequate: GE (α= .71, 95% CI [.61, .79]), IC (α= .68, 95% CI [.57, .77]), PC (α= .73, 95% CI [.65, .81]), 
IS (α= .81, 95% CI [.75, .86]), and IB (α= .80, 95% CI [.73, .85]).  
Emotional distress 
The Depression Anxiety Stress Scales 21 (DASS-21; Lovibond & Lovibond, 1995; Italian validation: Bottesi et al., 
2015) is a self-report measure assessing the three related negative affective states of depression, anxiety, and stress. The 
Depression scale includes items that assess symptoms typically associated with dysphoric mood, such as sadness, 
worthlessness, lack of interest or involvement, and low self-esteem (example item: “I felt that I had nothing to look 
forward to”). The Anxiety scale assesses symptoms of physical arousal, panic attacks, and subjective experience of fear 
(e.g., “I felt scared without any good reason”). The Stress scale assesses symptoms such as difficulty relaxing, 
impatience, and being easily upset, irritable or overreactive (e.g., “I felt that I was rather touchy”). Respondents are 
asked to indicate how much each statement applied to them during the previous week on a 4-point scale ranging from 0 
(did not apply to me at all) to 3 (applied to me very much, or most of the time). Higher scores indicate severe emotional 
distress. In the present study, Cronbach's alpha for the full scale was .95 (95% CI [.93-.96]), .92 (95% CI [.89-.94]) for 
the depression dimension, .87 (95% CI [.83-.90]) for the anxiety subscale, and .88 (95% CI [.85-.91]) for the stress 
subscale.  
 
2.3 Procedure 
The study was approved by the Ethics Committee of the Department of Psychology of the first author's university. Prior 
to participation, all participants provided informed consent. Participants were tested individually. For all participants, 
the IGT task was administered first, followed by the self-report measures. At the end of the session, participants were 
debriefed and thanked for their participation. 
 
2.4 Statistical analyses 
Data were analyzed with the IBM Statistical Package for the Social Sciences, version 20.0. The alpha significance level 
was set at p = .05. Preliminarily, Pearson’s correlations among all variables were computed. To ascertain whether the 
two groups differed on the total scores of the IGT, GRCS, and DASS-21, three separate univariate ANOVAs were 
performed. Furthermore, a mixed-model ANOVA was run to compare the IGT profile of the two groups. Two 
multivariate analyses of variance (MANOVA) with the group as independent variable and the subscales of GRCS and 
DASS-21 as dependent factors were performed to verify whether these variables differed significantly between groups. 
Finally, to assess the relative contribution of decision making, cognitive distortions, and negative affective states for 
gambling involvement, a hierarchical logistic analysis was run using the two groups as the criterion variable with the 
total scores of behavioral and self-report measures used as predictors.  
 
 
3. Results 
Zero-order correlations revealed significant positive associations between all measures and problem gambling severity, 
as well as between IGT and GRCS scores (Table 1).  
INSERT TABLE 1 ABOUT HERE 
For analyzing the profile of the IGT performances of the two groups per block, a 2X5 repeated measures 
ANOVA was run, with group (HCs versus PGs) as a between-subjects factor and scores on the five subsequent IGT 
blocks as dependent variables. The analysis revealed a significant within-subjects effect of block (F4, 103 = 8.27; p<.001, 
η²p =.24), indicating an improvement of all participants’ performance across the IGT blocks, and a main effect of group 
(F1, 106 = 12.69; p<.001, η²p = .11), with pathological gamblers performing worse than healthy controls (see Figure 1). 
No significant block X group interaction was observed (F4, 103 = 0.97; p = .43). 
INSERT FIGURE 1 ABOUT HERE 
Results of ANOVAs indicated that, relative to controls, pathological gamblers performed poorer on the IGT 
(F1,106 = 12.69; p <.001, η²p=.11) and reported higher scores on the GRCS total score and on all its subscales. 
Furthermore, pathological gamblers scored significantly higher than healthy controls on the DASS-21 total 
score, as well as on both the Depression and the Anxiety subscales, whereas the difference on the Stress dimension fell 
short of significance. Means and standard deviations for all measures are reported in Table 2. 
INSERT TABLE 2 ABOUT HERE 
A logistic regression identified the predictors of problem gambling severity. Total GRCS and DASS-21 scores 
were used along with performance on the IGT as predictors. Cognitive distortions (GRCS scores) significantly 
predicted problem gambling severity, χ2(1, N = 108) = 39.20, p < .001, with 41% of the explained variance (Nagelkerke 
R2). The addition of emotional distress (DASS-21 scores) to the model was significant, χ2(2, N = 108) = 46.87, p < .001, 
adding 6% of the explained variance to the model. In the final step, the addition of decision making performance (IGT 
scores) was significant, χ2(3, N = 108) = 52.83,  p< .001, and added a further 5% of the explained variance to the model. 
The betas indicated that cognitive distortions, high level of depression, anxiety, stress, and poor decision making 
resulted in a higher likelihood of problem gambling severity. The percentage of explained variance of the full model 
was 52%, with an overall classification accuracy of 77% (see Table 3).  
TABLE 3 ABOUT HERE 
4. Discussion 
The present study addressed an identified gap in literature regarding the relationship between pathological gambling, 
decision making, cognitive distortions, and emotional factors (i.e., depression, anxiety and stress). This was achieved in 
an experimental task comparing a group of confirmed pathological gamblers with a group of healthy controls, and 
determining which of these factors most accounted for gambling disorder. As expected, a negative correlation between 
IGT scores and problem gambling severity was observed, indicating that the more severe the gambling involvement is, 
the more impaired decision making is, confirming previous studies (e.g., Brevers et al., 2012; Lakey et al., 2007). The 
decision making deficit found among pathological gamblers compared to healthy controls supports a large body of 
literature showing that problem gamblers have an insensitivity to future consequences and an inability to project 
themselves in the future (e.g., Ciccarelli, Griffiths, et al., 2016; Linnet et al., 2006). They appear unable to forego 
immediate and conspicuous rewards in order to obtain rewards that would be profitable in long-term, and making short-
term choices of questionable utility (e.g., Lorains et al., 2014; Petry, 2001; Wiehler & Peters, 2015). Indeed, according 
with Kertzmann et al.’s study (2011), in the present study pathological gamblers differed from healthy controls in both 
the overall IGT performance and in the sequence of choices. While healthy controls shifted their picks from 
disadvantageous toward advantageous decks over the course of the time (trials), pathological gamblers stayed with the 
disadvantageous decks, probably attracted by the high and immediate rewards. Assessing the physiological activation of 
gamblers during the IGT, Goudriaan et al. (2006) found reduced skin conductance responses when making poor 
decisions. The diminished psychophysiological activation in response to risky options indicated a difficulty in assessing 
risk, consequently promoting risky behavior.  
The higher level of cognitive distortions among pathological gamblers (vs. healthy controls) confirmed 
previous studies (e.g., Cosenza, Baldassarre, Matarazzo, & Nigro, 2014; Goodie & Fortune, 2013; Taylor, Parker, 
Keefer, Kloosterman, & Summerfeldt, 2015) in which problem gamblers have been found to report more and different 
gambling-related cognitive distortions compared to healthy controls. Specifically, in the present study, pathological 
gamblers were found to expect gambling to relieve negative states (such as boredom, stress, tension, or sadness), and 
believe that they can influence gambling outcomes via specific rituals, objects, and/or behaviors, in line with studies 
that have looked at the role of rituals and/or superstition in gambling (e.g., Griffiths & Bingham, 2005; Reith, 2002). 
Furthermore, gamblers distort the meaning of losses, often conceive losses as near wins (Griffiths, 1999), and trust in 
their ability to predict future gambling outcomes (e.g., Griffiths, 1994). They are committed to continued gambling and 
make misjudgments when they attribute their wins to personal factors and their losses to external and environmental 
factors as bad luck. Irrational beliefs have been reported in the psychological literature as responsible for the 
continuation of gambling despite continued losses and the negative consequences (e.g., Fortune & Goodie, 2012). In 
line with recent research on adolescent samples, the results of the present study indicated that the GRCS scores account 
for a substantial amount of the variance in pathological gambling (Ciccarelli, Griffiths, et al., 2016; Cosenza & Nigro, 
2015; Taylor, Parker, Keefer, Kloosterman, & Summerfeldt, 2014). 
Correcting and restructuring these distortions can be used psychotherapeutically. Concerning treatment, Fortune and 
Goodie (2012) reviewed and compared the effectiveness of different types of psychotherapy approaches. They 
concluded that although the literature on the benefits arising from therapy is too small and heterogeneous, there is 
evidence supporting the effectiveness of individual cognitive-behavioral therapy (Dowling, Smith, & Thomas, 2007) 
with a specific focus on the cognitive distortions restructuring (CR). Following treatment, gamblers showed a decreased 
gambling severity and an increased perception of control on their gambling behavior (Ladouceur et al., 2001, 2003).  
As with previous literature, the present study found high correlation between gambling disorder and gambling-
related irrational beliefs, confirming that severe problem gambling is associated with high level of cognitive distortions 
(Gaboury & Ladouceur, 1989). For the first time, the present study found that poorer decision making was associated 
with higher cognitive distortion scores. Although the directionality of this relationship has not been established (and is 
beyond the present study’s scope), this correlation is interesting because it suggests that the confidence in the ability to 
control or to predict gambling outcomes, along with other irrational beliefs, might heighten the decision making ability 
of pathological gamblers. This association leaves room for the possibility that a psychotherapeutic intervention on 
irrational beliefs may reduce the decision making deficit observed in gamblers population. 
In contrast with Oei, Lin and Raylu (2008), who demonstrated a relationship between cognitive distortions and 
negative emotions, the present study did not confirm this association. However, it should be noted that Oei et al.’s 
(2008) sample comprised mostly of students that did not suffer from pathological gambling, whereas the present sample 
consisted of older participants, half of which met the DSM-5 criteria for gambling disorder. Differences in participant 
characteristics in the two studies may perhaps explain these contrasting results.  
The present study demonstrates that pathological gambling correlated with negative emotional states. 
Specifically, the more individuals have a problematic gambling involvement, the more they experience anxiety and 
depression, confirming the findings of other studies (e.g., Barrault & Varescon, 2013; Blaszczynski & McConaghy, 
1989; Coman, Burrows, & Evans, 1997; Kim et al., 2006; Raylu & Oei, 2002; Toneatto & Pillai, 2016). For example, 
corroborating previous studies (e.g., Lorains et al., 2011), a recent systematic review and meta-analysis of the 
prevalence of co-morbid psychiatric Axis I disorders (DSM-IV; APA, 2000) among treatment-seeking problem 
gamblers demonstrated that mood and anxiety disorders are among the most common disorders that co-occur with 
problem gambling (23.1% and 17.6%, respectively) (Dowling et al., 2015). 
At present, the directionality of the relationship between problem gambling and depression remains unknown. 
Indeed, it could be argued that depression foregoes problem gambling, which serves to relieve negative emotions and to 
avoid problems (Blaszczynski & Nower, 2002). Nevertheless, it is equally conceivable that problematic gambling 
involvement progressively leads to depressive symptoms due to the resulting social isolation, and financial/legal 
problems (Dussault, Brendgen, Vitaro, Wanner, & Tremblay, 2011). 
The same holds true for anxiety. In line with the findings of the present study, Barrault and Varescon (2013), 
assessing psychological distress among different levels of gambling severity, found anxiety to be a good predictor of 
gambling problems. Similarly, it has been found that adult and adolescent gamblers with high levels of anxiety are more 
likely to meet the criteria for probable pathological gambling (El-Guebaly et al., 2006; Ste-Marie, Gupta, & 
Derevensky, 2006). Even if it is difficult to determine whether anxiety is primary, secondary, or concurrent with 
gambling, one of the most consolidated theories concerning the relationship between anxiety and gambling – the 
“tension-reduction” hypothesis (Brady & Lydiard, 1993) –  posits that negative feelings, such as anxiety, can predispose 
individuals to engage in addictive behaviors to cope with bad feelings and that, in turn, the reduction of anxiety 
resulting from gambling reinforces and maintains the behavior. 
In contrast with previous studies demonstrating the role of stress in the onset, maintenance (Coman et al., 
1997; Elman, Tschibelu, & Borsook, 2010; Friedland, Keinan, & Regev, 1992), and relapse of gambling disorder 
(McCartney, 1995), no significant differences were found in the present study between pathological gamblers and 
healthy controls in relation to stress. This was most likely due to very little variability in the stress scores across the two 
groups.  
Estimating the psychiatric co-morbidity in gambling is important for the clinical implications that it may have. 
For example, it has been recently demonstrated that comorbid mood disorder in gambling is associated with more 
severe gambling problems (Thomsen, Callesen, Linnet, Kringelbach, & Møller, 2009; Quigley et al., 2015), that 
depression predicts a longer time to achieve abstinence from gambling (Hodgins, Peden, & Cassidy, 2005), and that 
negative affects are a potential precipitant to relapse (Hodgins & El-Guebaly, 2004). Thus, the evaluation of the co-
morbidity of gambling disorder may provide important information concerning treatment in order to identify the most 
suitable psychotherapeutic treatment to each individual case and for the prognosis/length of the treatment (Lorains et 
al., 2011).  
The present study is not without limitations. The use of self-report measures limits the generalizability of the 
present study’s results due to biases such as recall bias and social desirability. Furthermore, the findings in the present 
study cannot be generalized to female pathological gamblers since it only included males. Although sample size is 
another factor that could limit generalizability of results, it should be noted that the sample comprised gamblers with a 
confirmed DSM-5 clinical diagnosis and that, compared to other research in the literature, the number of pathological 
gamblers tested experimentally was arguably relatively large. 
 
5. Conclusions 
The present study is the first ever to simultaneously examine the relationship between decision making, cognitive 
distortions, and emotional distress in a confirmed sample of pathological gamblers (compared to healthy controls).  
In line with previous literature, the present study demonstrated that pathological gamblers showed deficits in 
decision making processes, and reported more irrational beliefs and higher levels of anxiety and depression compared to 
healthy controls. Additionally, the regression analyses demonstrated that cognitive distortions, emotional distress, and 
poor decision making are strong predictors of gambling disorder, accounting for 50% of the explained variance.  
The novel finding of the association of poor decision making with higher levels of cognitive distortion suggests 
the possibility that cognitive bias might heighten the already poor decision making of pathological gamblers. The results 
also confirm the complexity of gambling disorder and the impact that different cognitive and emotional factors have 
upon it. Future studies should examine whether negative emotions are configured as a consequence of the repeated 
gambling or whether they act as a trigger of pathological-related behavior. Further studies should also investigate the 
relationship between decision making and cognitions more accurately, in order to determine its directionality.  
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Table 1. Pearson correlation coefficients among all variables 
 
 1 2 3 4 5 6 7 8 9 10 11 
1. SOGS -           
2. GRCS-GE .48** -          
3. GRCS-IC .48** .69** -         
4. GRCS-PC .48** .77** .67** -        
5. GRCS-IS .55** .82** .71** .82** -       
6. GRCS-IB .52** .80** .72** .89** .93** -      
7. GRCS .55** .89** .80** .92** .95** .97** -     
8. DASS-D .39** .12 .16 .13 .14 .10 .14 -    
9. DASS-A .22* .02 .12 .13 .10 .05 .09 .76** -   
10. DASS-S .16 .00 .05 .05 .02 -.01 .02 .66** .73** -  
11. DASS-21 .28** .05 .12 .12 .10 .05 .09 .90** .92** .89** - 
12. IGT -.36** -.22* -.09 -.27** -.21* -.21* -.23* -.09 -.09 -.08 -.09 
Note. Bold values represent significant correlation coefficients. 
SOGS= South Oaks Gambling Screen; GRCS-GE= Gambling Expectances scale of GRCS; GRCS-IC= Illusion of Control scale of GRCS; GRCS-
PC= Predictive Control scale of GRCS; GRCS-IS= Inability to Stop scale of GRCS; GRCS-IB= Interpretative Bias scale of GRCS; GRCS= 
Gambling Related Cognition Scale Total Score; DASS-D= Depression scale of DASS-21; DASS-A= Anxiety scale of DASS-21; DASS-S= Stress 
scale of DASS-21; DASS-21= Depression Anxiety Stress Scale Total Score; IGT= Iowa Gambling Task. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2. Means and standard deviations on the self-report measures for healthy control (HCs), and pathological 
gambler (PGs) groups. 
 
 HCs (N =54) PGs (N =54)    
 M SD M SD F1,106 p< η²p 
GRCS-GE 2.08 1.13 6.39 6.19 25.33 .001 .19 
GRCS-IC 1.57 0.88 4.46 4.63 20.23 .001 .16 
GRCS-PC 1.99 1.15 7.78 7.82 28.96 .001 .21 
GRCS-IS 1.77 1.06 10.03 9.46 .40.66 .001 .28 
GRCS-IB 2.31 1.38 9.39 8.41 37.18 .001 .26 
GRCS 9.74 4.83 38.06 32.78 39.44 .001 .27 
DASS-D 6.26 8.15 13.57 9.72 17.96 .001 .14 
DASS-A 5.81 8.19 10.41 9.01 7.69 .01 .07 
DASS-S 10.04 8.79 13.41 10.24 3.36 ns  
DASS-21 22.11 22.18 37.39 26.23 10.68 .01 .09 
Note. GRCS-GE = Gambling Expectances scale of GRCS; GRCS-IC = Illusion of Control scale of GRCS; GRCS-PC = 
Predictive Control scale of GRCS; GRCS-IS = Inability to Stop scale of GRCS; GRCS-IB = Interpretative Bias scale of 
GRCS; GRCS = Gambling Related Cognition Scale Total Score; DASS-D = Depression scale of DASS-21; DASS-A = 
Anxiety scale of DASS-21; DASS-S = Stress scale of DASS-21; DASS-21 = Depression Anxiety Stress Scale Total 
Score. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3. Multivariate prediction of severity of gambling problems with a logistic regression model  
 
Predictors Beta S.E. Wald 
statistic 
p 
value 
Step 1     
GRCS 0.084 0.026 10.35 0.001 
Step 2     
GRCS 0.077 0.023 11.62 0.001 
DASS-21 0.024 0.009 6.91 0.009 
Step 3     
GRCS 0.072 0.022 11.23 0.001 
DASS-21 0.025 0.010 6.74 0.009 
IGT -0.019 0.008 5.26 0.022 
 
Note. GRCS = Gambling Related Cognition Scale; DASS-21 = Depression Anxiety Stress Scale; IGT = Iowa Gambling 
Task 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Figure 1. Profiles for the mean number (and standard errors) of cards chosen from advantageous minus disadvantageous 
decks over the five IGT blocks as function of Group. 
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